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1 BBEQEHUE K PABOYEN NPOrPAMME OUCLIUMNIHDI

1.1 Uenb aucumnnuubl: ChopmmpoBaTh KOMNETeHL MK obyyatoLwerocs B 06nacTu UCMosb30BaHUS OCHOBHbIX
MaTemMaTUYeCcKMX 3aKOHOMEPHOCTEN M NMPUYMEHEHUs MaTemaTMYeckux moaenein B NpodeccroHarnsHo OesTernsHOCTU.
Takke cnocobcTBoBaTb (HOPMUPOBAHMIO KOMMETEHUMIA, AN YCMELHOro OBradeHuUs KOTOPbIMU HEOGXOAMMO YMeHWe
NOrNYeckn MbICIIUTb M FPaMOTHO M3naraTb CBOM MbICTI.

1.2 3apauv ANCLUMUNNWNHDI:

* O3HAKOMMTb CTYAEHTOB C OCHOBaMM MaTeMaTUYECKUX 3HAHUI, HEOOXOAUMbIX OIS PEeLUEHUs TEOPETUYECKMX U
NpUKNagHbIX 3a4a4 B pasnuyHblX 06nacTax AeATenbHOCTH;

* BocnutaTb abCTpaKkTHOE NOrMYeckoe MbILLMIEHNE U YMEHUEe CTPOro usnaratb CBOV MbICIK;

* [puBUTL CTYyAEHTaM OCHOBHbIE HaBbIKM UCMONb30BaHWS Y4eOHON 1 CNpaBOYHON NMTepaTypbl N0 MaTteMaTuke,
a TaKxe Nno AUCLUMNIMHAM, B KOTOPbIX MPUMEHSAIOTCA MaTeMaTU4ecKne MeToabl;

* MoaroToBUTL CTYAEHTOB K MPaKTUYECKOMY NPUMEHEHMIO NOMNYyYEeHHbIX 3HaHNA.

1.3 TpeboBaHuA k NpeaBapuUTenbLHOM NOAroTOBKe O0bGy4atoLlerocs:

MpepBapuTternbHas NoAroToBKa NpeanonaraeT co3aHne 0CHOBbI AJ151 OPMMPOBaHUA KOMMNETEHLUMI, YKadaHHbIX
B M. 2, NPU U3YYEHUN OUCLIUMINH:

OucumnnuHa 633MpyeTC$| Ha KOMMNeTeHUUAX, C(bOpMI/IpOBaHHbIX Ha npegbiayuiemMm yposHe O6pa3OBaHVI$|.

2 KOMMNETEHLMU OBYYAIOLLEIrocA, ®OPMUPYEMbIE B PE3YJIbTATE OCBOEHUA OUCLUMNNHBbI

OrMK-1: Cnoco6eH NPUMEHsITbL eCTECTBEHHOHaYYHble U O6LIeNHKEeHePHbIe 3HAHUS, MeTOoAbl MaTeMaTUYeCKoro
aHanusa u MoaenMpoBaHUsl B NPoecCUOoHarnbHOM AeATeNbHOCTH

3HaTb: OCHOBHbLIE MOHATUA, 3aKOHbI N armropuUTMbl BCEX N3y4aeMblX pa3gesioB MaTteMaTuku

YMeTb: NpUMeHATb METOALI MaTEMATUHMECKOrO aHannsa u MoA4enMpoBaHMs K pelleHmnio NpuknagHblix 3agad B obnactum
NPOEKTUPOBAHNS U NPOM3BOACTBA U3AENNA NErKON NPOMbILLIEHHOCTU
BnapeTb: HaBblkaMy MNPVMEHEHUsI COBPEMEHHOIO0 MaTeMaTUYECKOro WHCTPYMEHTapus Ansi COBEPLUEHCTBOBAHUSA
NpPOLIECCOB NPOEKTUPOBAHUSI U NMPOM3BOACTBA OAEXAbI, 00YBY, KOXXranaHTepew, akceccyapoB, U3gesnni U3 KOXu u Mmexa
OlK-2: CnocobeH y4acTBOBaTb B MAapPKETUHIOBbIX UCCIIeA0BaHUAX, MPOBOAUTL CPABHUTESIbHYO OLLEHKY
n3aenun nerkov NPOMbILSIEHHOCTHU

3HaTb: TEOPETUYECKNE OCHOBLI METOAOB MaTEMaTUYECKOrO aHanu3a U MOAENMPOBaHUSA, MPUMEHSIEMbIX NPy 06paboTke
JaHHbIX MAPKETUHIOBbIX CCIEAOBaHUIN U CPABHUTENBHOW OLEHKE KaYeCTBa M34eNni NErkor NpOMbILLIIEHHOCTH

YMeTb: NPUMEHATb METOAbI MaTEMaTUHECKOrO aHanm3a pesynbTaToB MapKeTUHIOBOrO UCCIEA0BAHNS A5 ONTUMArbHOMO
BbIGOpa XapaKTEPUCTUK U3AENUIA NIErKON MPOMbILLIIEHHOCTH

BnageTb: HaBblkaMW MPUMEHEHUS METOAOB MaTeMaTWYeckoro MOLESIMPOBaHWS AN aHanu3a pesyfibTaToB
MapKETVUHIOBbIX UCCIIEA0BaHUI N0 COBEPLUEHCTBOBAHMIO KAYECTBA M KOHCTPYKLMU U3AENWUIA NErKoW NPOMbILLIIEHHOCTU

3 PE3YIIbTATbI OBYYEHUA MO ANCUUNNIUHE

KoHTakTHas
paboTta

CP MHHoBaL, dopma

dopmbl | Tekyiero
yachbl .
( fai';) (qggl;l) ( )| sansmui KOHTPOISA

HaunmeHoBaHWe 1 cogepxaHue pasaernos,
TEM U y4eOHbIX 3aHATUI

CemecTp
(kypc ons 3A0)

Pasgen 1. OcHoBbI NUHENHON anrebpbl

Tema 1. Martpuubl ”n onpegenuTenmu.
MaTtpuubl. CsonctBa Matpuu. [encTtsus
Hag MaTpulamu. Onpenenvtenn.
CeorictBa  onpegenutenen.  Cnocobbl

nogcyeTa onpegenurenen. 2 2 8

MNpakTnyeckne 3aHaTUA: [dencteua Hag

MaTpulamu. Cnocobbl nogcyeta

onpeaenutenen. (PewexHne 3agad) 1 N33

Tema 2. Tema 2. Cuctembl IMHENHbIX
anrebpanyeckux ypaBHeHun.  Cuctembl
TpeX TnWHEWHbIX YpaBHEHUW C Tpems
HenssecTHbIMU, hopMyrbl Kpamepa, metoq
MOJTHOIO UCKIIOYEHUS. 2 4 8 un
MpakTuyeckue 3aHATMA: PelleHne cuctem
NVHENHbIX — anrebpanyeckux YypaBHEHWUN
METOAOM  MOMHOrO  WUCKIYEHUs, Mo
dopmynam Kpamepa. (PelweHne 3agad)




Paspgen 2. BekTopsl

Tema 3. Onpenenexne Bektopa. PaBeHCTBO
BekTOpOoB. KonnnHeapHble 1 KOMNiaHapHble
BekTOopbl.  JIMHENMHble  onepauun  Hapg
BekTopamu. [lpoekuun BekTOopa Ha oOcU
KoopauvHaT. 3anucb BekTopa B dopme
npoekuunn. basuc.

MNpakTnyeckme 3aHATUS: JInHenHble
onepaumMn Hag Bektopamu. (PelueHue
3apad)

Tema 4. TlpousBedeHuss  BEKTOPOB.
lMpousseaeHUss BEKTOPOB, 3afaHHbIX B
dopme npoekumn. CkanspHoe, cMeLLlaHHoe
N BEKTOPHOE MNpPOM3BEAEHUS BEKTOPOB.
OnpepeneHve, cBoncTBa.

MpakTtuyeckne  3aHaTMA:  [MpumeHeHue
CKansApHOro, CMELLaHHOro W BEKTOPHOro
npous3BedeHnss BEKTOPOB [ANA  peLleHus
npuknagHbix 3agad. (PeweHue 3agay)

Paspgen 3. AHanuTtudeckas reomeTpusi Ha
MNOCKOCTU

Tema 5. MeToq koOpAMHAT Ha NAOCKOCTW.
Cuctembl  koopaAuHAT  Ha  MNIIOCKOCTMH,
OCHOBHble  3ajauw. MpeobpasoBaHus
CUCTEM KOOPAMHAT.

MpakTtuyeckne 3aHaTus: [epexogbl B
cuctemax koopauHar.(PellieHne 3agaq)

Tema 6. MNpsimasi Ha NnNockocTw.

OcCHOBHbIe ypaBHEHUS NPSAMON. Yron mexay
npsMbiMK.  YCrioBus  napannenbHOCTU U
nepneHanKynsapHOCTM NPSAMbIX.
MpakTnyeckne  3aHatma:  [pumeHeHune
OCHOBHbIX  ypaBHEHWA  npsMoM  Ans
peweHuns 3agad. (PeweHne 3apad)

7,75

ra

03,3

3,03

Tema 7. KpuBble BTOpOro nopsiaka.
OkpyxHocTb, annunc, runepbona, napabona,
MX  KaHOHWYECKME  ypaBHEHUs,  rpadvku.
Ceoricta. O6Llee ypaBHEHNE KPMBOWN BTOPOro
nopsiaka.

MpakTnyeckme 3aHATUSA: MocTpoeHune
Pas3nUyHbIX  KPMBBLIX  BTOPOro  MOPSsiAKa,
HaxoxgeHue nx napameTpos. (PeweHne 3agay)

nn

Pasgen 4. AHanutMyeckas reomeTpua B
NpoCTpaHCTBE

Tema 8. INnockocTb B NpOCTpaHCTBE.
KoopaunHatbl B npocTpaHcTBe. [1NockocTb B
NpoCTpaHCTBe. YpaBHeHus MOCKOCTH,
NpoXoasLLen yepes OaHHyHo TOYKY
nepneHanKynsipHo OaHHOMY BEKTOPY,
YypaBHEHUNE MITOCKOCTU, MPOXOASLLEN Yepes TpuU
OaHHble TOYKK, obLlee ypaBHEHNME.
[NpakTnyeckme 3aHATUS: MNpumeHeHne
YPaBHEHUN MNIIOCKOCTUM AN peLleHus 3agad.
(PelieHune 3agaq)

Tema 9. lNpsamMasn B NpocTpaHCTBE.

Mpsimas B MpPOCTPaHCTBE  Kak  JINHUS
nepeceveHust nrockocten. KaHoHuyeckue u
napameTpuyeckmne ypaBHEHUS NPSIMONA.
YpaBHEHUS NPAMON, NMpoXoasen vepes aOBe
3agaHHble Touku. [psiMas M NnockocTb B
NpOCTpaHCTBe.

MpakTnyeckme 3aHATUS: MpumeHeHne
YPaBHEHUA MNpPsSIMOA B MNPOCTpPaHCTBE Ans
pelieHus 3aaad. (PelleHne 3anad)

10

ra

A3,K




Pasgen 5. OuddepeHumanbHoe ucHMUCNEHnE
YHKLMN OQHON NepeMeHHON

Tema 10. BBegeHve B MaTemMaTU4eCKUR
aHanms.

MoHsTe nocnepoBatenbHOCTU. OCHOBHbIE
NoHATMA O dyHKUuKW. BeegeHwe B aHanus
dYHKUMK oOHON nepeMeHHoW. BbeckoHeyHo
Manble 1M 6eckoHe4YHO Oonblune BEMNUYUHBI.
Mpepen dyHkuun. TlpaBuna BblYUCNIEHUSA
npenernos. 3amMevatenbHble npegensl.
HenpepbiBHOCTb DYHKLUMM. CaoiicTBa
HenpepbIBHbLIX PYHKLMWIA.

MpakTnyeckme 3aHATUA: BblumcneHne
npegenos dyHkumn.MccnegosaHne yHKLMU
Ha HenpepbIBHOCTb, MOWCK TOYEK paspblBa.
(PellleHne 3anay)

Tema 11. OuddepeHuynansHoe ucuyucreHve
YHKUMM OOHOW NEepeMEHHOMN.

Onpegenexue npon3BogHoOw " ee
reoMeTpuYecKkun CMbICTT. Mpasuna
AnddepeHunpoBaHmus. Tabnuua
NPON3BOAHBIX. MpounssogHas CIOXHOW
yHKuMK. [Npon3BoaHbIE BbICWUMX MNOPSAKOB.
Onpepenexue, npaeumno BbIYUCNEHNS.
Onpepenenve  gudpdpepeHumana un ero
reomMeTpmyeckun  cmbicn.  MIHBapMaHTHOCTb
hopm nepBoro anddepeHuymnana.
OndbepeHuymnansi BbICLLIMX NopsiAKoB.
MpunoxeHne kK NPUONMKEHHBIM BbIYUCIEHNSIM.
MpakTnyeckue 3aHATUSA: Bbluncnenve
NPON3BOAHbIX YHKLMNA. MpumeHeHne
andppbepeHumana yHKUMM K NpUBAMmKeHHbIM
BbluncrieHmam. (PeweHune 3agay)

03,3,K

Tema 12. lNpumeHeHne anddepeHumnanbHOro
NCYUCMEHMS.

OcHoBHblEe Teopembl  AOuddepeHUManbHOro
ucuncrnieHus. [lNpaBuno Jlonutana wu  ero
npMMeHeHne K pacKpbITUIO
HeonpeaeneHHocTen. MiccnegoBanne yHKLMM
no nepsoM M  BTOPOM  MNPOU3BOLHOMN:
MOHOTOHHOCTb PYHKLUMK, 3KCTPEMYMb
QyHKUMK  (HeoOXoaumble U OOCTaTOYHblE
yCroBusl). YCroBus BbIMYKIOCTK, BOTHYTOCTW,
TOYKM nepernbda n acUMNTOThbl NITOCKON KPUBOWA.
MNpakTnyeckme 3aHaTUA: [pUMeEHeHne npaBus
Jlonutana AN BblMUCIEHUS  Mpegenos
GYHKLUNA. NonHoe nccnegoBaHue "
nocTpoeHne rpagukoB dyHkumin. (PeweHne
3agav)

WToro B cemecTpe (Ha kypce ans 3A0)

nn

KoHcynbTauum n npomexyTodHas aTrectaums
(3aver)

34

51

94,75

0,25




Pasgen 6. ®yHKLMN HECKONBKMX NepeMeHHbIX

Tema 13. ®PyHKUMM [OBYX U HECKOMbKUX
nepemMeHHbIX.

OcHoBHble  onpegeneHus. MpupaleHne
YHKUMK. HacTHble NMpon3BoAHble, YacTHbIE U
nonHeln  AndpdepeHumnan @yHKUUN  MHOTUX
nepemMeHHbIX.

MpakTuyeckue 3aHATUSA: BblumMcneHne YacTHbIX
NPOU3BOAHbIX PYHKLMWA. MpUMeHeHne NonHoro
andpdepeHumnana DYHKUMI MHOMMX
nepemMeHHbIX AOns  peweHus  NPakTUYecKmx
3agayv. (PewleHve sagay)

Tema 14. O3kcTpemyMmbl dyHKUMM OBYX U
HECKOMNbKNX NEePeEMEHHbIX.
OcHoBHble  noHaTWA.  Heobxogumble  n

[OCTaTo4YHble  YCNOBUS CyLLEeCTBOBaHUS
3KCTpeMyMa (OyHKLUM OBYX NepeMeHHbIX.
MpakTnyeckue 3aHATUSA: HaxoxpeHve

AKCTPEMYMOB (DYHKLMIA MHOMMX MNepeMeHHbIX
(PewweHne 3agay)

Paspen 7. HeonpeneneHHbIn HTErpan

Tema 15. HeonpegeneHHbln MHTErpan mn ero
BblYUCIIEHME.

MepBoobpasHas " HeonpeaeneHHbIN
WHTerpan. CeoiicTBa nepBooGpasHoONn.
CeoyicTBa  HeonpegerneHHoro  uHTerpana,
BbiTeKawLwme un3 onpegenenus. JIMHenHble
ceBoncTtea. Tabnuua nHTerpanos.
MpakTuyeckue 3aHaTUS: NpruMmeHeHne Tabnuupl
AN BblYMCMEHUA MNPOCTENINX WHTErpanos.
(PelueHve 3agay)

Tema 16. OCHOBHbIE KnacCbl UHTErpUpyeMbIX
YHKLMNA.

OCHOBHble MeTOoAbl WHTErpupoBaHWs: MEeToA
3aMeHbl NEPEMEHHON, METO UHTErPUPOBaHUS
Mo  4YacTaMm, MeTod  pasfoXeHus  Ha
npoctenwme. CtaHaapTHbIE 3aMEHbI.
MpakTnyeckme 3aHaTUA: NpumeHeHne meTtona
3aMeHbl NEPEMEHHOW, WHTErpupoBaHus Mo
4YacTaM 1 MeToaa pasnoXeHUs Ha NpocTenLme
ans BbIMUCIEHNS HeonpeaeneHHbIX
nHTerpano (PelwweHne 3agay)

Paspgen 8. OnpegeneHHbI nHTerpan

Tema 17. OnpeneneHHbINn WHTErparn.
HecobcTBEHHLIE MHTErparnbI.

OnpepneneHne onpeneneHHoro uHTerpana, ero
CBOWCTBA. JInHenHble cBOMCTBA
onpeneneHHoro uHterpana. WHTerpan ¢
nepemMeHHbIM BepxHUM npeaenom. dopmyna
HbtoToHa — JlebHuua. Metogbl BblMUCIIEHUS
onpeneneHHoro wuHrterpana. HecobGcTBeHHbIe
WHTErparnbl.

[NpakTnyeckme 3aHATHUSA: BbluncneHvne
onpeaeneHHoro nHterpana.(PelwweHnne 3agay)

Tema 18. T[lpunoxeHus onpeneneHHoro
WHTerpana.

MpunoxeHus onpedeneHHOro WHTerpana K
3aga4yaM reoMeTpun: BblYUCIIEHWE NroLlaaen
nrnockux duryp, o6bemMoB Ten MNepeMeHHOro
ceyeHunsa. Ob6beM Tena BpaLleHus.
MpakTnyeckue 3aHATUSA: MpumeHeHue
onpefeneHHoro uHTerpana pAans  pelleHus
npakTudeckmx 3agad. (PewweHune 3agad)

3,03
nn

3
nn
ra




Pasgen 9. JuddepeHumanbHble ypaBHEHUS U
psiabl

Tema 19. YucnoBble MHOXecCcTBa, OCHOBHblE
BMAbl. MHOXeCTBO KOMMJIEKCHbIX  4ucen,
JEeNCcTBUA C KOMMIEeKCHbIMU YUCaMU.

Tema 20. OuddepeHumanbHble ypaBHEHUA
nepBoro nopsgka.

Onpenenexune audpepeHymansLHoro
ypaBHeHus nepsoro nopsigka. OnpegenexHve
peweHus. HavanbHble ycnosusi. OCHOBHblE
BUAbI AnddepeHumnanbHbIX YpaBHEHWIA:
ypaBHeHUs c pasferneHHbIMU "
pas3gensiowmMMIUcs nepemMeHHbIMN, NUHenHbIe,
O[HOPOAHbIE.

MpakTnyeckme 3aHATUS: PeweHne
anddepeHumnanbHbIX  ypaBHEHU  NepBOro
nopsaka.(PelieHvne 3agay)

Tema 21. [OudpdepeHumanbHble ypaBHEHUS
BTOPOro nopsigka.

Onpegenexue AnddepeHumnansHoro
ypaBHeHus BToporo nopsaka. OnpegenexHve
peweHus. HavanbHble ycnosusa. Teopema
CYLLIECTBOBAHUSA U €ANHCTBEHHOCTU peELLEHNs.
Cnyyau, gonyckatowme NoHKEeHNs nopsgka.

MpakTnyeckue 3aHATUA: PelwweHne
anddepeHumnanbHbIX  YpaBHEHUA  BTOPOro
nopsigka, O0MyCKaloLLmMX MOHMKEHWe

nopsigka.(PewweHune 3agav)

Tema 22. JluHenHble anddepeHumnanbHble
YpaBHEHUS1 BTOPOro nopsiaka.

JInHenHble opHOpOOHbIE W HEOAHOPOAHbIE
ondpbepeHumanbHble  ypaBHEHUsT  BTOPOro
nopsiaka. TeopeMbl O CBOWCTBaxX peLUEHUN.
Teopembl 06 obwiem peweHnn. YpaBHEHUS
BTOPOro nopsiaka c MOCTOSIHHBIMM
KoadppmumeHtamun. Metoa pelueHms NMMHENHbIX
OOHOPOAHBIX U HEOOHOPOAHbLIX YPaBHEHWUW C
NOCTOAHHLIMU KO3 PULIMEHTAMM.
MpakTnyeckne 3aHATMA: PelleHne NUHENHbIX
onddpepeHumanbHbIX  ypaBHEHUI  BTOPOTO
nopsiaka C MNOCTOSAHHbIMK KO3dhdmumneHTamm
(PewweHne 3agay)

0,3,43,K

Tema 23. Yucnosble psgbl.

Onpepnenexne 4MCIIoBOro psga.
Heobxogumbin npu3aHak CXOOUMOCTW.
MNpaBuna pencteua ¢ psagamn. Pagbl C
NONOXUTENbHBIMKA ~ YneHamu.  [Mpu3Haku
CXOOMMOCTW.  3HaAKOMEpPEMEHHbIE  psabl.
Teopema JleibHuua ans
3HaKo4YepeayLNXCsa psiaoB.
[NpakTnyeckme 3aHaTua: MiccnegoBaHme Ha
CXOANMOCTb 3HAKOMOMNOXUTENbHbIX
yncnoBbIX psaoB. [puMeHeHWe Teopembl
JlelbHunua ansi ncecrnegoBaHms
3HaKo4epeayrLmnxcs psOoB Ha
cxonnmocTb. (PelleHune 3anay)




Tema 24. dyHKUMOHaANbHbIE PSAabI.
CreneHHble pagbl. Onpenenenue
cTteneHHoro psiga. ObnacTtb CXOAMMOCTU
cTeneHHoro psga. Teopema Abens. Paguyc
W NHTepBan cXoAMMOCTH.

Pagbl Ternopa n MaknopeHa.
MpakTuyeckne  3aHaTUA:  HaxoxgeHus
paguyca W uHTepBana  CXOAWMOCTU
cTeneHHoro psga. PasnoxeHue yHKUMN B
psa Tennopa v MaknopeHa. (PeleHune
3agav)

ra

Utoro B cemecTtpe (Ha kypce ana 3A0)

34 51 68

KoHcynbTaumm n npomexyToyHas
aTTectauus (Ok3ameH)

2,5 24,5

Bcero koHTakTHas pabora u CP no
AucuunnuHe

172,75 187,25

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTrpoBaHue y4ebHbiM

MraHoM He NpeaycMOTPeHo

5. ®OHA OLEHOYHbIX CPEACTB ANA NPOBEAEHUA NPOMEXYTOYHOM ATTECTALMU
5.1 OnucaHne nokasarenen, KPUTEPUEB U CUCTEMbI OLIEHUBAHUA pe3yribTaToB 00y4YeHUs

5.1.1 NokasaTenu oueHMBaHusA

Koa
KoMneTeHuunun

MokasaTenu oueHVBaHWA pe3ynbTaTtoB 0byyeHus

HanmeHoBaHWe oueHOYHOro
cpencrea

PewaeTt Ttunoeble 3agaun
pasgenam mMmatemaTuKu.

OlnK-1

ObObsicHAET B3aMMOCBS3b

CDopmynleyeT N OOBACHSIET OCHOBHbIE MOHATUS, 3aKOHbI, Teopembl U
anropmuTtMbl n3ydaemMbiX pasgesrioB MaTteMaTukn.

n npumepbl Mo OCHOBHbIM U3y4YaeMbIM

OCHOBHbIX MaTemMaTU4eckux mogernen u

MEeTOAO0B 1 UX 3HaYeHWe Npu peLlieHnn NpakTUieckmnx 3anau.

Bonpochl ans
cobeceqoBaHus

YCTHOrO

Bonpockl Ansa TecTupoBaHus

MpaKTVKO-OpPUEHTUPOBAHHbBIE
3apaHvs

dopmynupyet 1

anredpsbl,
MaTeMaTU4EeCKOWn

Or1K-2
pesynbTata (4ucna,
Bocnpowussogut Te gencts

NPOU3BOACTB.

noHVMaeT
aHanutnyeckon wu - audpdepeHunansHon
MaTemMaTuyeckoro aHanusa,
CTaTUCTUKMN,
annapaTtom, UCMOMb3yeMOM B CreLmanbHbIX Kypcax.

PellaeTt TvnoBble 3agayn ¢ JOBeAEHMEM PELUEHVs OO NPUeMIieMoro
cdopmynbl,
ncnonb3oBaHneM 6a30BbIX MaTeMaTUYECKUX NakeToB U Nporpamm.

OCHOBHbIE  MOHATUS meToabl
reomeTpun, NUMHENHON
TEopuUn BEPOATHOCTEN W

pabotaeT C MaTeMaTU4eCKUM

n

rpaguka), B TOM 4wucrne ¢

s, KOTOpble MPOW3BOAATCA B pearibHOM

MaTeMmaTtn4eCckoM uccnegoBaHun npu mogennpoBaHuUn npoueccoB n

Bonpocbl ansi
cobecenoBaHus

YCTHOTO

Bonpockl Ansa TecTupoBaHusi

MpaKTVKO-OpUEHTUPOBAHHbIE
3apaHvs

5.1.2 Cucrtema n KpuTepumn oLeHNBaHUA

Kputepumn oueHnBaHns coopMMpOBaHHOCTU KOMMETEHLNI

LLIkana oueHnBaHua

YcTHOe cobecenoBaHme

MucbmeHHas paboTa

5 (oTnmn4HO)

MonHbIN, ncyepnbiBaOLWNA OTBET, ABHO

OEMOHCTpUpYOLWMIA rnybokoe MNoHMMaHve
npeaMeTa U LUMPOKYK 3pyauLUIO B
oueHvBaemon obnactu.  Kputundeckui,
opuvrnHanbHbI NOAXO04 K MaTepuarny.
OTBeT MOMHbIN, OCHOBaHHbIN Ha
npopaboTke BCEX obs3aTenbHbIX

4 (xopoLuo) WUCTOYHMKOB  uMHopmauun. [logxoa K
maTtepuany OTBETCTBEHHbIN, HO
CTaHOapPTHbIN.




3 (yAoBneTBOpUTENBLHO)

OtBeTt BocCnpon3BoaAnUT B OCHOBHOM TOJ1bKO

NEKUNOHHbIEe mMaTepuansl, 6e3
CaMOCTOSITENbHOM paboTbl c
pekoMeHA0BaHHOM nuTepaTypo.

[leMoHCTpypyeT MoHMMaHue npeaMeTa B
uerom, 6e3 yrnyGreHus B geTanu.
MpUCYTCTBYIOT CYLLECTBEHHbIE OLLMOKMN UIK
NpoGenbl B 3HAHUAX MO HEKOTOPbLIM TEMaM.

2 (HeyLI,OBJ'IeTBOpI/ITeJ'IbHO) 3Ha4YUTENbHOMN YyacTtu npuHUMNmanbHoO

HecnocobHocTb 0TBETUTL Ha Bonpoc 6e3
nomoLuun 9K3amMmeHaTopa. HesHaHue

BaXKHbIX 3MeMeHTOB AVCUUNINHBI.
MHoro4ncneHHble rpybble oLnbKu.

,D,eMOHCTpI/IpyeT NnoHMMaHue npeagmMeTa B

3ayTeHo
uenowm, 6es yrnybneHus B getanu.
HecnocobHocTb 0TBETUTL Ha Bonpoc 6es
NMomMolLLn 3K3ameHaTopa. HesHaHue
He 3auteHo 3HaUYUTENbHOM  YacTu  MpUHLMUNMANbHO
BaXKHbIX 3MIeMEHTOB OUCLIMMMUHBI.

MHoro4mcneHHsle rpybble oLLnBKN.

5.2 TunoBble KOHTPONbHbIE 3aAaHNA UNN UHblEe MaTepuanbl, Heo6xoAuMble AN OL,eHKN 3HaHUW, YMEeHUN,
HaBbIKOB M (MNK) onbiTa AeATENbHOCTU
5.2.1 MNepeyeHb KOHTPOSIbHbLIX BONPOCOB

Ne n/n | dopmynupoBKM BONPOCOB
Cemectp 1
IMpyMeHeHUs NOHATUA NPOU3BOAHOM A8 UCCNEeaoBaHUSA CBOMCTB (DYHKLMK:
[0 Bo3pacTaHve u yobiBaHne yHKLUM
1 (] TOYKM AKCTpEMYMA
0 BbINYKMOCTb ee rpaduka
0 Toukn nepervnba rpadguka
0 acuMnTOThl (BEPTUKANBbHBIE U HAKIOHHbIE)
2 Mpasuna Jlonutans packpbITns HeonpeaeneHHoCTeN
3 Teopembl Ponnsa u JlarpaHxa, nx reomeTpuyecKknii CMbICI
4 MpounsBoaHble n anddepeHLmans BbiCLUUX NOPSLAKOB
5 lMpown3BoaHasi, ee onpegeneHne, reoMeTpUIECKUN Y MEXaHNYECKUIA CMbICTbI, MpaBuna BblYUCIEHNS
6 Mpenen gyHkuMn. Teopembl 0 Npegenax. PackpbiTne HeonpeaeneHHocTen. 3amedaTenbHble Npeaensl.
7 KpvBble BTOpOro nopsiaka (3n5mnc, OKpyXHOCTb, runepbona, napabona), nx KaHOHUYECKUE YpaBHEHWS,
CBOWCTBA, YepTeX.
8 Yron mexay npsMon 1 NAOCKOCTbIO, YCIOBUSI UX NapanfenbHOCTW U NepneHanKynsipHOCTH
9 Mpsimasi B npocTpaHcTBe. YpaBHEHNS NPSIMOW B MPOCTPaHCTBE.
10 Yron Mexay nnockocTaMU. YCNoBus napannenbHOCTU U NepneHaMKynsapHOCTM MITOCKOCTEN
11 MnockocTb B NpocTpaHCcTBe. PasnuyHble BUAblI YPaBHEHWS MITOCKOCTY.
12 Mpsimast Ha nnockocTu. Buabl ypaBHEHU NPAMON.
13 BekTopbl B reomeTpuyeckon n koopanHatHon oopmax. Onpegenenune. Ceorctea. [lencTBmsa Hag BEKTOpaMu.
CkansipHoe, BEKTOPHOE 1 CMeLLIaHHOe NMPOU3BEAEHNS BEKTOPOB. VX reomeTpryecKkoe NpunoXeHus.
14 CucteMbl nNMHelHbIX ypaBHeHWA. COBMECTHbIE U HECOBMECTHbIE cucTeMbl. TeopeMa KpoHekepa — Kanennu.
dopmynbl Kpamepa.
15 Matpuupl n onpegenutenn. Onpegenexud. Ceownctea. [lenctesna Hag matpuuamn. Packpbitne
onpeaenurenein BTOPOro 1 TpeTbero NopsikoB.
Cemectp 2
16  |®PyHKuMKM ABYX NepeMeHHbIX (OonpeaeneHue, npeaern, HenpepbIBHOCTD)
17 OkcTpemym yHKLMM ABYX NEpeMeHHbIX (HEOOX0AMMOe M JOCTaTOYHOE YCIOBUS CYLLECTBOBaHUS
aKCTpemMyma)
18 HeonpegeneHHbin uHTerpan (onpegenexHne, CBONCTBa, METOAbI BbIYUCIEHNS)
19 OnpepeneHHbI MHTErpan (onpegeneHune, CBOMCTBa, Teopema o cpegHem). Popmyna HetotoHa — JlenbHuua.
20 OnpegenerHbli nHTerpan. Metoabl BblYUCTIEHUS.
21 HecobcTBeHHbIE MHTErparnbl NepBoro 1 BToporo pofos. OnpeaeneHve. CXoguMoCTb.
22 MpunoxeHus onpefeneHHoro nHTerpana. Beluncnexnve nnowagen nnockux puryp
23 KomnnekcHble yncna. OnpegeneHune. [lenctemsa Hag koMnnekcHeiMu yucnamu. dopmyna Myaspa. ®opmebl

3anncu KOMniekCcHoro 4ymucna.




24 OudbdepeHumanbHblie ypaBHEHWS NepBOro NopsAfKa, X OCHOBHbIE Bk (c pasgenstowmmmucs un
pasgeneHHbIMN NepemMeHHbIMK, NMHENHbIEe, oaHOpoaHbIe). ObLiee pelleHne 1 3agada Kowwn.

25 JInHeliHble guddepeHUmanbHble ypaBHEHUS BTOPOro Nopsiika ¢ MOCTOAHHbIMK KoadhduumeHTamm

26 Yuncnosble pagbl. OnpegeneHune. Ceonctea. Heobxoanmblii Npu3HaKk CXOAUMOCTW.

27 Mpu3Hakn cXoaMMOCTUN 3HAKOMOSIOXKUTENbHBLIX M 3HAKONEPEMEHHbIX PsiA0B, abConMoTHast CXOAUMOCTb.

28 ®yHKUMOHanbHbIe pAdbl. CTeneHHble pagbl. O6nacTtb cxogmmocTn. Teopema Abena. Paguyc n uHtepsan
CXOAUMOCTW.

29 Pagpl Tennopa n MaknopeHa

5.2.2 TunoBble TecTOBbIe 3aaHusl

TunoBble TecToBble 3agaHNs HaxoaATca B [NpunoxeHun Kk gaHHomy P
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHUA (3agaym, Kenchbl)

TunoBble NPaKTUKO-OPMEHTMPOBAHHBIE 3aaaHns (3agayn, Keicbl) HaxoasTes B MpunoxeHun k aaHHomy P

5.3 MeToaunyeckue matepuanbl, onpeaensitowe npoueaypbl OLleHUBaHUSA 3HaHUIN, YMEHUW, BlageHumn
(HaBbIKOB U (UNTN) NPAKTUYECKOro ONbiTa AEATENbHOCTH)

5.3.1 YcnoBus gonycka oby4aroLlerocs K NpoMexXyTo4yHoOWn atrectaumm 1 nopsaok NMIMKBUAaLMN akageMmnyeckomn
3a[10/KeHHOCTHN

MpoBeaeHne NPOMEXYTOYHON aTTecTaluMn pernameHTUPOBaHO NoKanbHbIM HOpMaTuBHbBIM akTtom CM6IYMNTA
«[lMonoxeHue o0 NpoBeAeHNM TEKYLLIEro KOHTPOSS YCNEBaeMOCTU U NMPOMEXYTOYHOM aTTecTaLmm obyyaroLwmxca»

5.3.2 ®opma npoBeaeHNA NPOMEXYTOYHOWN aTTecTauum nNo AMcCUUnInHe

YcTHaa + MucemeHHas KomnbloTepHoe TecTupoBaHue NHas

5.3.3 Oco

6eHHOCTU NpoBeAeHUA NPOMEXYTOUYHOM aTTecTauum no AUCUUnIMHe

Ha nogroTosky oTBoauTCA 45 — 60 MUHYT
Ha OTBET No OuneTy n gononHuTesnbHble Bonpockl 30 — 35 MUHyT
Ucnosb30BaHWe BCMOMOraTenbHOW nutepaTypbl (CMPaBOYHMKOB, KOHCMEKTOB Y T.M.) HE NPeAYyCMOTPEHO

6. YYHEBHO-METOAMNYECKOE U UH®OPMALIMOHHOE OBECINEYEHVE AUCLUUIMITUHDBI

6.1 YyeOHasa nutepartypa

ABTOp | 3arnasue | M3paTenbcTBo | log u3paHus | Ccbirnka

6.1.1 OcHoBHas y4yeb6Hasa nutepartypa
locnogapukos, A. T.,|Bbiclias matematuka. Tom http://www.iprbooksh
MBakuH, B. B.,|3. OnemeHTbl BbICLLEN CankT-MeTen6vor: op.ru/71689.html
Kepenuyk, M. A, |anrebpbl. WHTerpaneHoe HaLI,VIOHaJ'IIE)HIZIgI ’
Morunesa, Jl. M. |[ucuncnexHve dyHKUMA OOQHOMN MVHEPASTbHO-ChIPbEBOIA 2015
MotaneHko, A. A.|nepeMeHHON " ero ~
PomaroBa, 0. C.,|npunoxeHus YHUBEPCHTET «TOpHbIN»
"ocnogapvkos, A. T1.
locnogapukos, A. T.,|Bbiclias matematuka. Tom http://www.iprbooksh
BonbiHckasa, W. A.|2. Hayano matemaTtmnyeckoro CankT-TeTepbypr: op.ru/71688.html
KapnyxuHa, O. E.,|aHanusa. HawLyoHa b HbI )
Ckerniko, 0. A.,|AndbdepeHymansHoe o 2015
O6pyyeBa, T. C.,|ucuucneHme yHKUMIA OQHOM MMHepa”bHO'CF'pbeBQM
locnogapukos, A. . [nepemeHHomn n ero| YHVIBEPCUTET «l OpHEIV>

NPUINOXEHUS
BepesuHa, H. A. Bbicwas matemaTtuka . http://www.iprbooksh

CapartoB: Hay4yHas kHura 2019 0p.ru/80978. html

locnogapvkos, A. T1.,|Beicluas matematuka. Tom 1. CankT-TeTep6ypr: http://www.iprbooksh
Kapnoga, E. A.,|JlnHenHas anrebpa. HaLMOHaNbHbIIA ) op.ru/71687.html
KapnyxuHa, O. E.,|BektopHas anrebpa. MUHEDASTEHO-ChIDLEBON 2015
Mancypoea, C. E.,|AHanuTuuyeckas reometpus P PLEBO
Focronapukos, A. T, YHVUBEPCUTET « [ OPHbIN»
locnogapvkos, A. T1.,|Bbeicluas matematuka. Tom 4. http://www.iprbooksh
3auenuH, M. A, |OnddepeHumansHbie op.ru/71690.html
KonToH, I. A.,lypaBHeHus. Pagpl. Pagbl .
Jlebepes, n. A.,[Pypbe un npeobpasoBaHne Cﬁ:”;@”f;ﬁfgggr'
ObpyyeBa, T. C.,|®Pypbe. MMHep:ano-CblpbeBon 2015
Axkoeneea, A. A.|OuddepeHumnansHoe n N
locnogapukos, A. . [uHTerpanbHoe wucyucneHve YHUBEPCUTET [ OpHBIV»

DYHKLMIA HECKOIbKUX

nepemeHHbIx. Teopusi nons




6.1.2 lononHuTenbHas y4yebHasa nutepaTtypa

LWHapesa, I'. B. Bolicwas MaTeMaTuka Cumdbeponons: http://www.iprbooksh
(nmHeliHas anrebpa) YHuBEpCUTET IKOHOMUKN 1 2020 0p.ru/101397.html
ynpaBneHusi
lOroea, H. B. Bbicwas MartemaTuka. HoBOCHBMDGK: http://lwww.iprbooksh
OundbdepeHumanbHblie HoBoCHGH %KM'M 0p.ru/99175.html
ypaBHeHus P 2020

rocygapCTBEHHbIN
TEXHUYECKNI YHUBEPCUTET

BepeTeHHukos, B. H. |Bbicluas maremaTtuka. CaHkr-TeTepbypr: http://www.iprbooksh
MaTtemaTtunyeckuin aHanus Poccunckui op.ru/17901.html
dOYHKLMIA OA4HOM NepeMeHHOMN rocyapCTBeHHbIN 2013
rMApPOMETEeopPOriorMieckn i
yHVBEpCUTET

6.2 I'Iepel-leHb HpO(*)eCCMOHa.HbeIX 6a3 AaHHbIX U MH(*)OpMaLI,MOHHO-CnpaBO‘-IHbIX CUCTEM

1. TpeHaxep no BbicLLEN MaTeMaTuke [OneKkTpoHHbIN pecypc]. URL: http://e-math.ru

2. NMHdopmaumoHHast cucteMa «EamHoe okHO AoCcTyna k obpasoBaTenbHbIM pecypcam» [ONeKTPOHHBIN pecypc].
URL: http://window.edu.ru

3. OnekTpoHHO-6MbnmnoTeyHas cuctema IPRbooks [3nekTpoHHbIn pecypc]. URL: http://www.iprbookshop.ru/

6.3 NepeyveHb NULEH3MOHHOIrO N CBOGOAHO pacnpoCTpPaHAeMOoro NporpaMmMHoOro oéecneveHust
MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnucaHue maTepuanbHO-TEXHMYECKON B6a3bl, HEOOXOAMMOW A4S OCYLUeCTBIIeHUA 06pa3oBaTesibHOro
npouecca no AUCUUNIINHE

Ayantopus OcHalueHvne

MynbTmeauiiHoe obopyaoBaHue, cneluanm3avposaHHas mebenb, Aocka
JlekumoHHasa Y A pyA H P A
aygutopusi

CneuvanuaupoBaHHas mebenb, Aocka
YyebHas aygutopums




MpunoxeHue 1

MpunoxeHue

paboyer nporpamMbl SUCLMNINHBI Martemartuka

HaumeHogsaHue BUCL(UI'IHLIHI:I

no HanpaeneHuto nogrotoBkn _ 29.03.05 KoHCTpyMpoBaHWE N3genuii 1erkon NpoMbILLNEHHOCTH
HaumeHoBaHue Of1 (npodpuns): Bce npodunu

5.2.2 TunoBble TecTOBbIe 3aaHusl

Ne

n/n ¢OpMyJ'IMpOBKM TECTOBbIX 3a4aHU1

CewmecTtp 1

1 | Tema 1. MaTpuubl u onpegenuTtenu. [lencTBus Hag MaTpuuamMmu.

6 -3 0
lNpun kakoM 3HayeHuUnA onpegerutens |2 A—2 0| =0
0 0 1
1) 2; 2) 1; 3) 0,5; Ho

2 | Tema 1. MaTpuubl 1 onpegenutenu. [lencTBMA ¢ MaTpuLamu.

Ecrm A4 = (_01 _25) mB= (é _21) To maTpuua C=A-2B umeeT BuA;

1)(:2 —49); 2)(—36 :g)‘ 3)(_63 —49)‘ 4)(:3 g)

N

3 | Tema 2. Cuctembl IMHENHbIX anredépanyecknx ypaBHeHUM.

1 2-3

Ecrm  (xy;y,) - pelueHve cucteMbl IMHENHbIX YPaBHEHWI (

1) -7,5; 2) 05; 3)-0,5; 4 75

4 | Tema 3. BekTopbl. JIuHenHbIe onepauumn Hag BeKTOpaMu.
[nuHa BekTOpa a = 61 — 2] paBHa:

1) 2vV10; 2)2+/5; 3)8; H2V2

5 | Tema 4. BekTopbl. [pousBeaeHusi BekTopoB. [IpumeHeHne npomM3BeaeHNUA BEKTOPOB ANA peLUeHus
NpuKnagHbIX 3agay

HaHbl BekTopbl a = (—1,2—4) 1 b= (2,—3,0), Torga nx ckanspHoe Npov3BeaeHne paBHoO:

1) 5; 2) -6; 3) -8; 4)8

6 | Tema 4. BekTopbl. [pousBeaeHusi BeKTopoB. [IpumeHeHne npoM3BeaeHNUA BEKTOPOB AN peLueHus
nNpuKnagHbIX 3agay

Mpu KakoM 3Ha4YeHUn m BekTopbl d = (4;m; —8)u b= (—2;—4;1) nepneHauKynspHbI?

1)4; 2) -4; 3) 0,4; 4)0

7 | Tema 5. AHanuTUYecKasi reomeTpusa Ha nnockoctn. Metopn koopanHat
[aHbl gBe Toukm nnockoctn A (8; -6) n B (-2;4), Toraa cepeavHa otpeska AB umeeTt KoopauHaThl:

1) (3;-1); 2)(5-5);  3)(3:1); 4) (3;-5)

8 Tema 6. AHanuTnyeckasn reomeTpus Ha NJTIOCKOCTMU. I'Ip;lma;l Ha NJTIOCKOCTH




[aHo ypaBHeHue npsiMon Ha nrnockocTu: 3x — 2y — 1 = 0, Torga yrnoBon KoadpuLMEHT 3TON NPSIMON pPaBeH:

1) 2/3; 2) 3/2; 3) -3/2; 4) -2/3

Tema 6. AHanuTnyeckasn reomeTpus Ha NTIOCKOCTMU. I'Ipﬂmaﬂ Ha NNTIOCKOCTH

- - o 1
YpaBHeHeM npsiMoit, NepreHAnKyNSPHON NPSIMON y = —x — 5, SIBMSETCS

1) y=§x+5;2)y=—2x+5;3)y=—%x—3;4)y=2x—3

10

Tema 7. AHanuTn4yeckas reomeTpus Ha NIOCKOCTMU. ﬂpﬂmaﬂ Ha NNTOCKOCTHU
KpMBble BTOPOro nopsgka.

(x+12)2 _om? g

[aHo ypaBHeHue runepbonsl s

Torga pacctosiHue Mexay ee (poKycamu paBHo:

1)6; 2)9; 3)3; 425

11

Tema 8. AHanuTUYeckasi reomeTpus B npocTpaHcTBe. [NocKocTb B NpocTpaHcTBe
HopmanbeHbI BEKTOP NNockoCcTn x — 2y + 5z — 15 = 0 umeeT KoopauHaThI:

1) (1;2;15);  2)(1;-2;5);  3)(-1;2;3); 4) (1,2;-15)

12

Tema 9. AHanuTMYecKas reomeTpusa B npocTpaHcTBe. lNpamasn B npocTpaHCcTBe

o o 5 -5
NPaBnsOLWMI BEKTOP npsaiMoit = = 22> = Z=° yveeT koopanHaThI:
Hanpaensito €KTO onT="==

1) (1,5;-5); 2) (0;5;-5); 3) (1,-3:2); 4)(2;3,5)

13

Tema 10. OuddepeHumnanbHoe ncumcrneHme (pyHKLUmM ogHon nepeMeHHon. BBegeHue B matemaTuyeckum
aHanu3

In(1+x),

Hantn obnactb onpegeneHns pyHkumm y = -

1) (1;00); 2) (—o0;1) U (1;00); 3) [F1,1) U (L;00); 4)(—1;1) U (1;0)

14

Tema 10. OuddpepeHumanbHoe ncumcrneHme (pyHKLuUmM ogHon nepeMeHHon. BBegeHue B matemMaTuyeckum
aHanus

sin7x

- paBeH:
x—0 Sin10x

1)0,7; 2)-0,7; 3)0; a1

15

Tema 10. OuddepeHunanbHoe ncumcrneHme (pyHKLUUM ogHon nepeMeHHon. BBegeHue B maTtemMaTuyeckum
aHanus

O603HauvB 0 — 6eCKOHEYHO Manylo BEJIMUYUHY, « - GECKOHEYHO GOrbLUyI0 BeNUYuHY, C — KOHEYHYIO HEHYNEBYHO

+C
BENMMYNHY, onpeaenntb, YemMy paBHO COOTHOLUEHKE! OOT

1) 0; 2) «; 3) C; 4) HeonpegeneHHOCTb

16

Tema 11. OudpcpepeHumnanbHoe ncumcneHve pyHKLMM ogHon nepemeHHon. NMpousBoagHasa hbyHKUUK.

MpounsBoagHas pyHKLMK y = e**+3 ymeeT BUA;:
1) xe*’*3 2) 2xe*’*3 3) —2xe*’*34) (x2 4 3)e* 3

17

Tema 11. OucpcpepeHumnanbHoe ncumcneHne oyHKLMN ogHon nepeMeHHon. [MpomsBoaHas ¢pyHKUUK.

MpoussoaHaa dyHkuMKM v = In(1 — x?) B TOUKe x=2 paBHa:




1) ¥ 2) -3/4; 3) 4/3; 4) -4/3

18

Tema 11. OuddepeHumnansHoe ncumcneHme pyHKUUM ogHon nepeMeHHou. NponsBoaHble
anddepeHUmanbl BbICLUMX NOPAOKOB.

n 1 .
Yex OT OYHKUMN y = — paBHa:

1)6/x%; 2)—6/x%; 3)6x*; 4) —6x*

19

Tema 12. NMpumeHeHue auddepeHUnanbLHOro ncUncneHus

®yHKUMA y = f(x) onpedeneHHa Ha npomexyTke (-5;4). Ha puc. nsobpaxeH rpadmk dyHkumMmn y = f'(x).

Toraga Touka MUHMMYMa Ha npomMexyTke (-5;4)

1) x=1; 2) x=-3; 3) x=2; 4) x=-5

20

Tema 13. DYHKLUN ABYX U HECKONbKUX NEepPeMeHHbIX.
_ 1
O6nacTb onpegeneHust PyHKUUN Z = Neeror

Dx2—y2=2952)x*+y*<93)x2+y = 94)x* —y*>9

21

Tema 13. DYHKLUM ABYX U HECKONbKUX NEPEMEHHbIX.
Hantun grad(z)dyHkumm z = arctg(x +y) B Touke (0; 0):

1)2; 2) -2; 3)0; 41

22

Tema 14. kcTpemMyMbl PYHKLUM ABYX U HECKOJIbKMX NepeMeHHbIX.
Haitu Kputrdeckyro Touky dpyHKUMK z = 2xy + x2 + y2.

1) (0;0); 2) (11), 3) (-1;-1) 4) (2,2

23

Tema 15. HeonpepeneHHbIN MHTErpan u ero BblYUCrieHne.
MHOxeCTBO nepBoobpasHbIX pyHKUMK f(x) = i—:i nveeT BUA;
1) x +In|x + 1|+ C; 2) x —7lIn|x+ 1| + C;

3) x+7Injx+ 1| +C; 4) = +8x+C.

24

Tema 15. HeonpegeneHHbIN MHTErpan n ero BblYncrieHme.

MHoecTBO nepeooBpasHbIx dpyHKuMK f(x) = Y/x umeet Bua:

1) Vxf+C, 2)2VxT+C 3) TVxT+C, 4) —%w.

x2

25

Tema 15. HeonpegeneHHbIN MHTerpan n ero BbluncrieHme.

KakoB reomeTpuyeckuii CMbICN onpegeneHHoro nHterpana ot dpyHkumm y = f(x) B HTepeane [a,b] B oekaptosomn
cucTeme koopauHat?

1). OnuHa nuHum y = f(x) B nHTepsane [a,b];




2). Mnowaap durypsl, orpaHuyeHHon nuHven y = f(x) B nHTepeane [a,b];
3). CpenHee 3HaveHue dyHkumu y = f(x) B nHTepsane [a,b];

4). NpoussegeHvie cpegHero 3HadeHusa yHKLMKM B MHTepBarne [a,b] Ha aonuHy nHTepsana.

26

Tema 16. OCHOBHbIE Knacchbl MHTErpupyemMbiX (OYHKLUNA.

MHoxecTBO NepBooBpasHbIX PYHKUMKU f(x) = sin?3 x

D E-Isin3x+C 2)E-lsin3x+C;, 3)I+lisin3x+C; 4) sin®3x+C
2 3 2 6 2 6

27

Tema 16. OCHOBHbIE Knaccbl UHTErpPUpPyemMbIX (PYHKLMNA.

Kakolt nHTerpan He BblpaxxaeTcsi B 3fleMEHTapPHbIX (OYHKLUAX?

1). f\/%dx; 2) [xe*dx; 3)[e ™ dx; 4)[cos*2xdx

28

Tema 17. OnpepeneHHbIn nHTerpan. HecobcTBeHHbIe MHTerpanbl.

Kakoit n3 npuBeAeHHbIX HKE UHTErparnoB SiBNsieTcsl HeCOGCTBEHHbIM, ecniu doyHKUmMS f(X) - HenpepbiBHA?

1). Jofeodx 2) [° feodx  3). [f(x)dx  4). [7f(x)dx

29

Tema 17. OnpegeneHHbIn nHterpan. HecobcTBeHHble MHTerpanbl.
l
UeMmy paBeH UHTerpan flm%dx?

1) 1/8; 2) vHTerpan pacxoguTcs; 3)0; 4)2

30

Tema 18. MpunoxeHusa onpeneneHHOro MHTerpana.

Yemy paBHa nnowagb urypbl Ha pucyHke?

1. [ f@dx 2).L0(Fx) —p@)dx  3). [ f(x)dx - [ p(x)dx  4). [} f(x)dx — [} p(x)dx

31

Tema 19. Yncnosble MHOXecTBa. MHOXeCTBO KOMMNJIEKCHbIX YMcen

Mogynb KOMMneKCcHoro uncrna z = 2 — 3i paBeH:

1W5 2)13;  3)5; 4)V13.

32

Tema 19. Yncnosblie MHOXecTBa. MHOXeCTBO KOMMNJIEKCHbIX YMcen
Ecmm z, =1—1i;z, =441, 70 z, - z, paBHO:

1) 5+ 3i; 2) 5-3i; 3)3-i; 43

33

Tema 20. OudcpepeHumanbHble ypaBHEHUS NepPBOro nopsiaka.

Kakoe u3 ypaBHeHUI He siBnsieTcs auddepeHLarnbHbIM YypaBHEHUEM C pasaensoLMMucsa nepeMeHHbIMU?




1) \y? + 1dx = xydy; 9% =) 9O

3) ¥y +plx)-y=g); 4) dy—y=ctgxdx

34

Tema 20. OuddbepeHumnanbHbIe ypaBHEHUA NEPBOro nopsiaka.

o d.
O6wwuin nHTerpan guddepeHumnansHOro ypaBHeH s y—z = xdx VMeeT BUA!

2 2 2

D-t=C il ey =Y icn-t=xsc
- =S raD = ey =T o -

35

Tema 21. OuddepeHumanbHbIe ypaBHEHUSA BTOPOro nopsiaka.

I depeHumanbHbiM ypaBHEHMEM BTOPOTo Nnopsiaka SBnsaeTcs:

d
Dyd_ic/ —y2tgx = x;2)4y" — 3y’ = 5e%; 3)4y" — 3y" + 2y = 5e”%; DHx?y?—-2xy+1=0

36

Tema 22. JlnHenHble audbepeHUManbHble ypaBHEHUS BTOPOro nopsaka.

[aHo anddepeHumansHoe ypaBHeHne y" —y' — 6y = 0, TOrga xapaktepucrTmieckoe ypaBHeHve byaeTt umetb
BUA:

D6k2—k—1=0; 2Dk*+k+6=0; )k:+k—6=0; Hk2—k—-6=0

37

Tema 23. Yucnosble psaabl.

Kakon 13 gaHHbIX pSAaoB ABMSETCS CXOOALNMCS:

1)§1 2)i1 3)i ! 4)53”
- —3 3=
n:ln n:ln n=1 \/ﬁ n=1

38

Tema 23. Yucnosble psaabl.

[ns kakoro u3 credyroLux pSAOB BEPHO YTBEPXKAEHWE: €CNU Tlli_moun = 0 psig AOCTOBEPHO CXOAUTCS:

. i( 1)711_2 2”:1_3 i 1 ” 2, 3n
) — n’ ) _ln' ) —1W’ _1n!




MpunoxeHue 2

MpunoxeHue
pabo4er nporpaMmmMbl ANCLIMNMANHBI Matematuvka
HauMeHogsaHue BUCL(UI'IHLIHI:I
Mo HanpasfeHWo NOAroTOBKM 29.03.05 KoHCcTpynpoBaHue usaenuvi Nerkon NpoMbILLNEHHOCTH
HaumeHoBaHue Of1 (npodpuns): BCe npodwunu

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHUA (3agaym, Kenchbl)

Ne n/n YcnoBusl TUNOBbIX NPaKTUKO-OPUEHTUPOBAHHBIX 3a4aHui (3agad, Kencos)
1 Tema 1. MaTtpuubl n onpegenuTenu.
12 _ (-1 3
[aHbl ABe maTpuubl A = (3 1) uB= ( 1 1).
Tpebyetca Hantu C = A - B — 2A.
2 Tema 2. CuctemMbl NNHEMHbIX anreépanyeckux ypaBHeHUN.
Cuctema TpEX NUHENHBIX YPaBHEHWI C TPEMS HEM3BECTHBLIMU X1, X2, X3 3a[aHa pacLUMPEHHON MaTpuLen
1 2 1|4
3 =5 3|1}
2 7 -1I8
TpebyeTca: 1)  3anucatb CUCTEMY B KaHOHWUYECKOW hopMe (B BUOE CUCTEMbI YPaBHEHUI),
2) HaNTW peLleHne 3TON CUCTEMbI METOAOM MOSTHOrO MUCKITIOYEHMS,
3) peLwwmTb 3Ty Xe cucTemy no dopmynam Kpamepa.
3 Tema 4. BekTopbl.
OaHbl BepwinHbl nvpamugbl A(6, 7, 13); B(2, 4, 6); C(4, 7, 12); Q(6, 16, 24), npu4ém Toukmn A, B, C -
BEPLUNHbI €€ OCHOBaHUS.
CpepnctBamu BEKTOPHOM anredpbl HAUTU:
1)  BEKTOpbl C HAYanoMm B TOYKE B 1 KOHLOM B OCTanbHbIX BEPLUMHAX NUpaMubl;
2)  ANVHY 1 HanpaBnsoLLME KOCUHYChI BekTopa BC;
4 Tema 4. BekTopbl. [lponsBegeHnsi BEKTOpoB
[aHbl BepwnHbl nvpamugbl A(6, 7, 13); B(2, 4, 6); C(4, 7, 12); Q(6, 16, 24), npu4ém Toukm A, B, C -
BEPLUNHBLI €€ OCHOBaHWS.
CpepnctBaMu BEKTOPHOM anredpbl HAUTU:
1)  ckanspHoe npousBeaeHue Bektopos BC u  BQ;
2)  yron ¢ mexay pé6bpamn BC u BQ;
3)  BeKTOpHOe Mpou3BeaeHue BekTopoB BC U BA;
4)  nnowagb OCHOBaHWS NUpamMuapl;
5) 0b6bEM nupamugbl.
5 Tema 5. MeToa KOOpAUHAT Ha NNOCKOCTU
TpeyronsHuk ABC 3agaH ceovmu BeplunmHamu: A(5,7);B(8,4)C(3,—3).
Hawitu gnuny BeicoThl h, npoBeaéHHon n3 BepLumHbl C.




Tema 6. NMpsaAmas Ha nnockocTu.

TpeyronbHuk ABC 3agaH csoumm BeplumHamu: A(5,7);B(8,4)C(3,—-3).
Hantn: 1) ypaBHeHue ctopoHbl BC (B 0Tpe3kax Ha ocsx),

2) ypaBHeHue cTopoHbl BA (B obLiem Buae),

3) yron ¢ mexay ctopoHamu BC v BA,

4) ypaBHeHue meguaHbl BM (¢ yrnoBbiM KO3 dhULMEHTOM),

5) ypaBHeHue BbicoTbl AK (C yrnoBbIM KO3 ULMEHTOM),

6) ypaBHeHue npamon L, npoxoasiuen yepes Touky C || BA,

Tema 7. KpuBbie BTOpOro nopsigka.

Ykasatb Tun KpI/IBOI;I BTOPOro nopsdnka, HanTK ee napameTpbl, caenaTtb YepTex:

(x+5)*  y?
16 9

=1.

Tema 8. NMnockocTb B NpocTpaHCTBe

[aHbl YeTbipe Toukn: A(2,4,6); B(4,7,12);C(6,8,13); D(4,4,8).

Hantu:

1) ypaBHeHue nnockoctn (ABC);

2) yron B mexpgy npsimon (AD) n nnockocTbio (ABC);

3) ypaBHeHue npsamoi (L), npoxogsawer yepes (()D L nn. (ABD);
4) yron y wmexay nnockoctbto (ABC) n nnockocTbio (ABD);

5) ypaBHeHwue nnockocTn (Q), npoxoaswen yepes(-) C || nnockoctn (ABD).

Tema 9. lNMpsimas B npocTpaHcTBE

[aHbl YeTbipe Toukn: A(2,4,6); B(4,7,12);C(6,8,13); D(4,4,8).

Hawru:

1) ypaBHeHue npsamon (AB) B KaHOHM4YeCKOn hopMme;

2) ypaBHeHue npamoin (R), npoxogsLlen Yepes ToukyD napannenbHo (AB);

3) Tynow yron a mexay npsimbimu (AB) u (AD), T.e. a = (AB 7 AD)

10

Tema 10. BBegeHe B MaTeMaTU4eCKU aHanNus.

log,(x—-1)

Haitn obnactb onpeaeneHns pyHkumm y = o

11

Tema 10. BBeaeHne B matemaTtuyeckun aHanus. Npegensi n HenpepbIBHOCTD.

Bblumcnutb npegernbl, He NoJNb3yACb NpaBuUiiom JlonuTans:

3 X 2 2
. x°+3 . 3x“-1 . X“—=x—6 . cos3x—cos4x
1) lim ; 2) lim ;3) lim ; 4) lim—————
x—1 Vx+8 Xx—00 5x24+2x Xx—>—2X2+7x+10 x—0  Xxsin3x

12

Tema 10. BBegeHne B matematnyeckun aHanus. Npegensi n HenpepbIBHOCTD.

Hawitu Toukn paspbiBa yHKUMK. MOCTpOUTbL YepTeX.




X, x< =2
y=14—-x% -2<x<0.
4 —x, x>0

13

Tema 11. OuddepeHumnanbHoe ncumcrneHme PyHKLUM OAHOMN NepeMeHHON.

Monb3ysack dopmynamu guddepeHUNpoBaHUs, HaUTN NPOU3BOAHbIE CneayoLLMX YHKLWIA:

cos x
1)y=m;2).y= 4cos® x;3).y = eVi9%;4)y = x2,/1 — x2.

14

Tema 12. NMpumeHeHne audcdepeHUnanbLHOro UCYNCIEHUS.

HawnTtu npegensl, ucnone3sys npasurno Jlonutans:

. 1+4x—x* . 1-cos2x
1. lim—————; 2. lim ;

X>00 X+3x2+2x4’ x50 1-cos 3x’

3. lim nx 4. lim(x+1) e

x—+0 Insin 5x’ X—00

15

Tema 12. NMpumeHeHue audcdepeHUnanbLHOro UCUNCIIEHUS.

Hait uHTepBansl MOHOTOHHOCTU M 9KCTPEMYMbl oyHKUMM ¥ = x3 — 3x2 — 9x — 12

16

Tema 12. NMpumeHeHne auddepeHUnanbLHOro NCYUCTEHUS.
Haittn HauBornblluee 1 HauMeHbluee 3HadYeHue PyHKUMM y = x3 — 3x? —9x + 35 Ha oTpeake

[-4; 4].

17

Tema 13. DyHKLUN ABYX U HECKOJNbKUX NepeMeHHbIX. YacTHble NnpousBoaHbIe.
0z

z=1InZ%  [okasaTb, 4yTo
Ty ’ ox

0z _
x+5y—0

18

Tema 13. DyHKLMN ABYX U HECKONbKUX NepemMeHHbIX. Ipon3BoaHasa No HanpaBrEeHUIO U TPaaUEHT.

. a 1 I = 2
Haitn gradu w a—’l‘ B Touke My (1;;—1), ecnm | = OM,, u =27+xz.

19

Tema 14. dkcTpemMyM (PYHKLUN HECKOJIbKUX NepeMeHHbIX.

Haitu akcTpeMymbl QYHKUMKM  z = 2x — 2y — x2 — Y2,

20

Tema 14. AkcTpemMyM PYHKLUN HECKOJIbKUX NepeMeHHbIX.

HaiiTn HauGornbLuee N HauMeHbLUee 3Ha4YeHUs OyHKUMU  z = x2 + 2y2 + 1 B 3aMKHyTOM o6racTy,
orpaHu4eHHon ocsimun 0x, Oy 1 npsimoit x+y=3.

21

Tema 15. HeonpepeneHHbIN MHTErpan v ero BblYUCIeHNe.

Bbuvicnnte nHterpan: [ (x* + e*)dx

22

Tema 16. OCHOBHbIe Knaccbl UHTErpupyeMbix (PyHKLUN

earctg(x)

dx;  2.f(x+ e*dx; 3. 2x+3

Bbrmennte: 1. e e

1+x2

23

Tema 17. OnpeaeneHHbIn uHTerpan. Heco6cTBeHHbIe MHTErpanbil.

2
Bblumcnuts [ Inx dx

24

Tema 18. NMpunoxeHus onpeaeneHHOro UHTerpana.
BbumcnuTe nnowane urypbl, orpaHUYeHHON NMHUAMU
y=(x—-12uny=5-—x2

25

Tema 20. OudcpepeHumnanbHble ypaBHEHUA NepBOro nopsigka.




Haitu o6wwuin uaterpan ypasHenust ydx + (1 + x2)dy = 0.

26 Tema 20. OuddbepeHunanbHbIe ypaBHEHUA NEPBOro nopsiaka.
Hantn pelwleHve ypaBHeHus: y' — %y = x yOoBneTBopsoLlee HaYasbHbIM YCIIOBUSAM V]g=er =2

27 Tema 21. OudrdepeHumanbHbie ypaBHEHUSA BTOPOro nopsigka.

Haiitn yactHoe pelueHune ypasHeHus (1 + x2)y” — 2xy’ = 0, yooBneTeopstoLLee HadyarbHbIM YCIIoBUAM

y|x=1 = 0; y,|x=1 =1
28 Tema 22. JlnHenHble audbepeHuanbHble ypaBHEHUS BTOPOro nopsaka.

HalnTtn yacTHoe peLleHve ypaBHEHUS, YOOBNETBOPSOLLEE YKa3aHHbIM HavYanbHbIM ycroBusam:  y” — 5y’ +

4y=0, Yly=0=5 Yl=0=8
29 Tema 22. JlnHenHble audbepeHuManbHble ypaBHEHUS BTOPOro nopsaka.

Hawntu obLyee peweHune ypasHeHus  y" — 3y’ + 2y = (34 — 12x)e™™ .
30 Tema 23. YncnoBble psagbl.

. ! 120 3! !

WceneposaTh cxoaMMocTb psiaa Zn=12—3 =S+ttt :—3+. .
31 Tema 23. Yucnosble paabl.

WccnenoBaTh CXoQMMOCTb psiaa Z,‘le(—l)”‘lmslfzz) = “173 - “TT4+. A (=Dt mfffzz)f .
32 Tema 24. dDyHKUMNOHaNbHbIE psiAbl

HawTtu uHtepsan v paguyc cxoguMocTu psga

i ! L S T "+
Jn(n + DY T3 T T T eyt T
n=

33 Tema 24. dyHKUMNOHaNbHbIE psAbl

1-e=**

x2

Pa3noxutb B pag pyHKUMIO y =
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